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,QWURGXFWLRQ
.QRZOHGJHDERXWUHVWRUDWLRQLQFUHDVHGPXFKVLQFH9LROOHWOH'XFDQG5XVNLQWLPHVZLWKDQLQFUHDVHGQXPEHURI
VWXG\ FDVHV DQG WKHRUHWLFDO DSSURDFKHV DQG LQ GLVFLSOLQHV DQG GLVFLSOLQDU\ VHFWRUV DV ZHOO VXFK DV +LVWRU\ RI
$UFKLWHFWXUHDQG&KHPLVWU\RI0DWHULDOV ,Q WKLV ILHOG WKRXJKRQHRI WKHPRVWQHJOHFWHGVXEMHFWFRQFHUQVDQRQ
PDWHULDOFKDUDFWHULVWLFRIDUFKLWHFWXUH+LVWRULFDO,QGRRU0LFURFOLPDWHLHLQWHUQDOFOLPDWLFFRQGLWLRQV6WUDWHJLHVWR
FRQWUROPLFURFOLPDWHZLWKLQ VSDFHV DUHERUQ LQ WKHGDZQRI WLPHV DORQJZLWK DUFKLWHFWXUH LWVHOI VXFK DV WKH ILUVW
EUD]LHUV WR FRRN KHDW DQG SURWHFW RXU DQFHVWRUV¶ FDYHV 7HFKQLTXHV HYROYHG XQWLO WKH PRGHUQ +9$& +HDWLQJ
9HQWLODWLRQDQG$LU&RQGLWLRQ6\VWHPWKDWDUHDEOHWRPRGLI\WKHLQWHUQDOPLFURFOLPDWHRIEXLOGLQJVLQGHSHQGHQWO\
IURP WKHRXWHU VSDFH ,QKLVWRULFDO EXLOGLQJVPRVWO\EXLOW EHIRUHWK FHQWXU\ DQGRI+9$& LQWURGXFWLRQ LQGRRU
PLFURFOLPDWHFRQGLWLRQVZHUHVWULFWO\GHSHQGHQWRQWKHDUFKLWHFWXUDOWHFKQRORJLFDODQGORFDOWHFKQLTXHVXVHGWREXLOG
WKHP7KLVPHDQVWKDWHDFKDUFKLWHFWXUHLVFKDUDFWHUL]HGE\DVSHFLILF+LVWRULF,QGRRU0LFURFOLPDWH+,07KXVWKH
LQWHUQDOPLFURFOLPDWH RI HDFK EXLOGLQJZDV VWULFWO\ FRQQHFWHG WR WKH VSHFLILFLWLHV RI LWV WHUULWRU\ DQG DUFKLWHFWXUDO
WUDGLWLRQV5HVWRUDWLRQLVSHUIRUPHGLQ(XURSHIRUDERXWWZRFHQWXULHVDQGGHYHORSHGLQWKLVWLPHDQLQFUHGLEO\GHWDLOHG
DWWHQWLRQWRPDWHULDOIDFWVRISK\VLFDOSDUWVRIEXLOGLQJV±VXFKDVPDVRQULHVIORRUVDQGILQLVKLQJ(YHU\UHVWRUDWLRQ
SURMHFW VWHPV QRZDGD\V IURP GHWDLOHG UHVHDUFKHV RQ KLVWRU\ IURP DUFKLYHV IURP ELEOLRJUDSKLF DQG LFRQRJUDSKLF
DQDO\VHVDQGDUFKLWHFWRQLFVXUYH\VREWDLQHGWKDQNVWRHOHFWURQLFLQVWUXPHQWVSK\VLFDODQGFKHPLFDODQDO\VHVRIWKH
PDWHULDOV DQG VWUXFWXUDO HYDOXDWLRQV:LWKLQ WKHVH UHVHDUFKHV WKRXJKPLFURFOLPDWLF DQDO\VHV DUH RIWHQ IRUJRWWHQ
7KDQNVWRWKHVHKRZHYHUKLJKO\LQWHUHVWLQJGDWDFDQEHFROOHFWHGZLWKUHDVRQDEOHFRVWVDQGWLPLQJVDVLWKDSSHQV
ZLWKWKHSUHYLRXVO\FLWHGDQDO\VHVDQGPRUHHIIHFWLYHUHVWRUDWLRQVFDQEHWKXVDFKLHYHG
7KHFRQFHSWRI+LVWRULF,QGRRU0LFURFOLPDWH+,0
2.1. HIM evolution and history 
7KHGHILQLWLRQRI+LVWRULF,QGRRU0LFURFOLPDWH+,0DVUHSRUWHGLQKHUHLVVWULFWO\UHODWHGWRWKHVWXG\RIHYROXWLRQ
DQG KLVWRU\ RI LQGRRU PLFURFOLPDWH LQ EXLOGLQJV DORQJ ZLWK WKH YDULDWLRQ RI $ 3K\VLFDO FKDUDFWHULVWLFV RI WKH
DUFKLWHFWXUHVXFKDVLWVJHRPHWU\DQGVKDSHLQRQHKDQGFKDQJLQJDVWKHEXLOGLQJZDVHQODUJHGSDUWLDOO\GHPROLVKHG
HWF2ULQWKHRWKHUKDQGDVWKHSUHVHQFHRISURWRSODQWVVXFKDVVWRYHVDQGILUHSODFHVRUODWHUSURSHUSODQWV+HDWLQJ
9HQWLODWLRQDQG$LU&RQGLWLRQLQJ+9$&%&XOWXUDOFKDUDFWHULVWLFVWKDWKDYHDQHIIHFWRQWKHKLVWRULFPLFURFOLPDWH
DQGRQWKHEXLOGLQJLWVHOIDVXVHRIFORWKHVIXQFWLRQVKDELWVDQGULWXDOVRIWKHLQKDELWDQWVDQGHYHQHQHUJ\VRXUFHV
,QGRRUPLFURFOLPDWHKDVEHHQVWXGLHGZLWKLQVFLHQWLILFOLWHUDWXUH>@DQGSK\VLFDOFKDUDFWHULVWLFVDQGLQVWUXPHQWV
KDYHEHHQGHILQHGIRULWHVSHFLDOO\LQWKHKHULWDJHILHOG>@6WXG\FDVHVKDYHEHHQDQDO\VHG>@LQSDUWLFXODUIRU
PXVHXPV>@QRUPVKDYHEHHQHODERUDWHG>@DVZHOODVVSHFLILFLQGH[HVIRUWKHKHULWDJHILHOG>@
+9$&KDYHDQKLVWRULFDOUROHDVLWKDVEHHQGHVFULEHGLQRWKHUVWXGLHVIURPRXUJURXS>@
2.2. HIM and its articulation in different concepts 
+LVWRULF ,QGRRU 0LFURFOLPDWH +,0 DV D SURGXFW RI WKH LQWHUDFWLRQ EHWZHHQ WZR PDLQ SDUDPHWHUV 75+
7HPSHUDWXUHDQG5HODWLYH+XPLGLW\ZLWKVRPHRWKHUDLUVSHHGVRODUUDGLDWLRQ«LVWREHVWXGLHGVSHFLILFDOO\EHLQJ
D PXOWLGLVFLSOLQDU\ UHVHDUFK FRQFHUQLQJ PDQ\ DUHDV RI LQWHUHVW IURP DUWHIDFW FRQVHUYDWLRQ WR FRPIRUW %XLOGLQJ
3K\VLFVDUFKLWHFWXUHGRZQWRKLVWRU\RIFXOWXUH+,0FRXOGEHGLYLGHGLQWR$Original Indoor Microclimate (OIM)
ZKLFKLVWKHKLVWRULFDOO\RULJLQDOPLFURFOLPDWHWKDWFKDUDFWHUL]LQJWKHEXLOGLQJDWWKHEHJLQQLQJ7KLVFDQEHVLPXODWHG
DQGVWXGLHGWKDQNVWRWKHKLVWRULFFOLPDWLFDQGDUFKLWHFWXUDOGDWDDQGRQWKHKLVWRULFDOLQIRUPDWLRQRQWKHSHULRGRI
FRQVWUXFWLRQRI WKHEXLOGLQJ7KHNQRZOHGJHRI2,0 LV UHOHYDQW WR VSHFXODWHRQ WKHSRVVLEOH UHLQVWDWHPHQWRI WKH
RULJLQDO PLFURFOLPDWH ZKLFK LV YHU\ RIWHQ WKDW ZKLFK HQVXUH WKH EHVW FRQVHUYDWLRQ RI WKH EXLOGLQJ LWVHOI %
Subsequential Indoor Microclimate (SIM)DVWKHPLFURFOLPDWHSUHVHQWLQKLVWRULFWLPHVLQWKHEXLOGLQJFRQVHTXHQWWR
YDULDWLRQVLQWKHEXLOGLQJ9DULDWLRQVDVDGGLWLRQVFRYHULQJHWFFDQEHGHGXFHGIURPKLVWRULFDQGDUFKLWHFWXUDOGDWDDV
ZHOODVRQUHVHDUFKHVRQWKHSKDVHVRIFRQVWUXFWLRQRIWKHEXLOGLQJLQFOXGLQJSODQWV&Actual Indoor Microclimate 
(AIM)FRQWHPSRUDU\PLFURFOLPDWHGHWHUPLQHGE\WKHVWDWHRIWKHEXLOGLQJLQSUHVHQWWLPHV7KLVFDQEHUHFRUGHGZLWK
LQVWUXPHQWVSODFHGLQORFRGXULQJWKHPRQLWRULQJSKDVHDQGWKHGDWDFDQEHXVHGGXULQJDPRGHOOLQJSKDVHDQGHYHQ
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EHYDOLGDWHG7ZRPDLQPHWKRGVDUHDSSOLHGWRSHUIRUPWKHVHVWXGLHVUHVHDUFKLQWRKLVWRULFDUFKLYHVDQG%XLOGLQJ
6LPXODWLRQZLWKLQ9LUWXDO(QYLURQPHQWDO%XLOGLQJ7KLVODWWHUVWXG\PHWKRGFUHDWHVDYLUWXDOPRGHORIWKHEXLOGLQJ
EDVHG RQ LWV RULJLQDO FRQILJXUDWLRQZLWK QR DGGLWLRQQRU VXFFHVVLYHPRGLILFDWLRQV DQG XVH LW WR VLPXODWH WKH SDVW
PLFURFOLPDWHRIEXLOGLQJV7KHUHVXOWVREWDLQHGZLWKWKLVPHWKRGDOORZWRXQGHUVWDQGWKHFKDUDFWHULVWLFVRIWKHRULJLQDO
LQGRRUPLFURFOLPDWHDQGXVHWKLVLQIRUPDWLRQWRGHYHORSFRQVLGHUDWLRQVXVHIXOWRUHVWRUDWLRQSURMHFW
6RPHUHVXOWVIURPRXUFDVHVWXGLHV
7KHWKUHHPRQLWRUHGEXLOGLQJVDUHVLPLODULQWKHOHQJWKRIWKHLUOLYHVEXWWLPHDFWHGRQWKHPLQYHU\GLIIHUHQWZD\V
)LUVWWKH0DODWHVWLDQD/LEUDU\LQ&HVHQDLVVWLOOWRGD\LQWKHVDPHFRQGLWLRQVDVLWZDVKDQGHGLQE\WKHEXLOGHUVLQWKH
;9FHQWXU\HYHQLQ WKHPDQDJHPHQWRI LQGRRUPLFURFOLPDWH6HFRQGWKH6DQWXDULRGHO9DOLQRWWRLQ&DULJQDQRLV
QRZDGD\VLQDVLPLODUVWDWHWRWKDWRI;9,,FHQWXU\DSDUWIURPWKHVRSKLVWLFDWHGV\VWHPWKDWZDVFORVLQJWKHZLQGRZV
ZKLFKLVXQXVDEOH7KLUGYLOOD3HWUDLDLQ)ORUHQFHZKLFKZDVGHWDLOHGH[DPLQHGLQVilla La Petraia: historic indoor 
microclimate.  Effects and permanent changes E\6LJQRUHOOL/ DQG)DEEUL. LQ WKLVYROXPHZKHUH WKHRULJLQDO
VLWXDWLRQLVFRPSOHWHO\PRGLILHGE\WKHFRYHULQJRIDQRULJLQDOO\RSHQLQWHUQDOFRXUW\DUG
3.1. Malatestiana Library in Cesena, Italy 
7KH0DODWHVWLDQD/LEUDU\ZDVEXLOWLQWKHVHFRQGKDOIRI;9FHQWXU\WRKRVWDQGSUHVHUYHDVLWLVVWLOOGRLQJ
WRGD\PDQXVFULSWVDQGERRNV7KHSURMHFWZDVUHDOL]HGE\DSURWRUHQDLVVDQFHDUFKLWHFW0DWWHR1XWLSXSLORI/HRQ
%DWWLVWD$OEHUWL7KHEXLOGLQJKDVQR+9$&DQGWKHPRQLWRULQJLVUHODWLYHWRWKHSHULRGEHWZHHQ0DUFKDQG2FWREHU


)LJ±0DODWHVWLDQD/LEUDU\7UHQGRI$LUWHPSHUDWXUHLQ&DQG5HODWLYH+XPLGLW\5+LQSHUFHQWDJHFRPSDUHGZLWKDYHUDJHYDOXHVIURP
WK0DUFKWRWK2FWREHU
7KLV UHVHDUFKGHPRQVWUDWHV WKDW WKH0DODWHVWLDQD/LEUDU\KDV LWVRZQVSHFLILFPLFURFOLPDWHZKLFK LV WKH VDPH
KLVWRULFDOPLFURFOLPDWHWKDWVLQFH;9&HQWXU\KDVSHUPLWWHGDQGLVVWLOOSHUPLWWLQJWKHFRQVHUYDWLRQRIWKHZRRGHQ
SOXWHDRIWKHSDUFKPHQWPDQXVFULSWV7KHUHVXOWVRIWKHUHVHDUFKVKRZWKH0DODWHVWLDQD/LEUDU\DVDXQLTXHPRGHOIRU
PLFURFOLPDWHWKDQNVWRLWVW\SRORJLFDOPDWHULDODQGDUFKLWHFWXUDOFKDUDFWHULVWLFVWKHEXLOWDUFKLWHFWXUHSUHVHUYHVLWV
KLVWRULFDOPLFURFOLPDWHPRVW OLNHO\WKHVDPHWKDW WKH/LEUDU\KDGZKHQLWZDVMXVWEXLOW ,Q WKLVFDVH WKH+LVWRULF
,QGRRU0LFURFOLPDWH+,0FRUUHVSRQGVWR WKH$FWXDO,QGRRU0LFURFOLPDWH$,0)XUWKHUPRUHWKHDEVHQFHRIDQ\
+9$&V\VWHPLVQRWQHJDWLYHO\DIIHFWLQJWKHPDQXVFULSWFRQVHUYDWLRQ+HQFHLW¶VHDVLO\XQGHUVWDQGDEOHWKDW1XWL¶V
SURMHFWZDVWKRXJKWZLWKWKHJRDOWRSURWHFWWKH/LEUDU\DQGLWVFRQWHQWV7KLVRXWFRPHRI5HQDLVVDQFHDUFKLWHFWXUDO
NQRZOHGJH LV DQ DUFKLWHFWXUH WKDW PDLQWDLQV KLJK HIILFLHQF\ OHYHO ZLWK YHU\ ORZ H[SHQVHV 7KH PDFKLQH IRU WKH
FRQVHUYDWLRQDQGFRQVXOWDWLRQRIWKHPDQXVFULSWVEXLOWPRUHWKDQILYHFHQWXULHVDJRLVVWLOOIXQFWLRQDODQGRSHUDWLYH
2176   Marco Pretelli and Kristian Fabbri /  Procedia Engineering  161 ( 2016 )  2173 – 2178 
ZLWK FRVWV WKDW DUH VWLOO YHU\ ORZ UHODWHG WR URXWLQH DUFKLWHFWXUDOPDLQWHQDQFH DQG WR WKHPDQDJHPHQW RIZLQGRZ
RSHQLQJZKLFKLVWKHPDLQZLVHO\GRQHZRUNWKDWPDLQWDLQVWKHSHUIHFWLQGRRUPLFURFOLPDWHRIWKH/LEUDU\
3.2. Santuario del Valinotto in Carignano, Italy 
7KHVDQFWXDU\LVRQHRIWKHPRVWLQWHUHVWLQJH[DPSOHVRI3LHGPRQWHVHEDURTXHDQGUHVXOWLQJIURPWKHSURMHFWRI
%HUQDUGR9LWWRQHSXSLORI-XYDUUDDQG*XDULQL7KHPDSVKRZVDKH[DJRQDOFHQWUDOGLVSRVLWLRQZLWKGHHSUHFHVVHV
DQGDJHQHUDOO\FRPSOH[OD\RXWZLWKZLQGRZVLQWKHEDFNRIGLDSKUDJPVDQGDVLJQLILFDQWYHUWLFDOGHYHORSPHQW7KH
FKXUFKKDVDVLQJOHRSHQLQJDERXWPWDOODQGPZLGH7KHEXLOGLQJKDVQR+9$&SODQWDQGWKHPRQLWRULQJZDV
GRQHIURP-DQXDU\WR-XQH


)LJ±&RPSDULVRQRIWKHWUHQGVRIWKHJDSVEHWZHHQWKHXSSHUDQGORZHUSUREHUHODWLYHWRDLUWHPSHUDWXUHFRQWDFWRQHDQGUHODWLYH
KXPLGLW\
)LJXUHVKRZVWKHWUHQGVLQWKHGLIIHUHQFHRIDLUWHPSHUDWXUHFRQWDFWRQHDQGUHODWLYHKXPLGLW\EHWZHHQWKHSUREHV
SODFHGDWGLIIHUHQWOHYHOV+XPLGLW\DSSHDUVWREHFRQVWDQWXQWLO0DUFKZKLOHWHPSHUDWXUHNHHSVFRQVWDQWXQWLO$SULO
7KHGLIIHUHQFHEHWZHHQWKHSUREHVDSUR[\RIDLUVWUDWLILFDWLRQDQGPRYHPHQWLQFUHDVHVZLWKLQWHUQDOWHPSHUDWXUH
GXULQJ VSULQJ EXW WKH SKHQRPHQRQ GRHV QRW DSSHDU VWULFWO\ GHSHQGHQW RQ H[WHUQDO WHPSHUDWXUH RWKHUZLVH WKHUH
ZRXOGQ¶WEHDQ\GLIIHUHQFHEHWZHHQXSSHUDQGORZHUOHYHOV,WLVLQVWHDGOLQNHGWRWKHVWUXFWXUHRIWKHDUFKLWHFWXUH
LWVHOIWRWKHVWUDWLILFDWLRQRIWKHDLULQWKHXSSHUOHYHOEHFDXVHRIWKHDEVHQFHRIFRQVWDQWO\RSHQHGZLQGRZVWR³UHPRYH´
WKHH[FHVVKHDWFDXVHGE\FRQYHFWLYHPRWLRQVDQGWRWKHVRODUUDGLDWLRQVKHDWLQJWKHXSSHUSDUWRIWKHEXLOGLQJDQGWKH
URRI+XPLGLW\DVWKHYDSRXUFRQWHQWGRHVQRWDSSHDUFRQQHFWHGWRH[WHUQDOSKHQRPHQD7KHRYHUDOOKLJKYDOXHVDUH
SUREDEO\ VWULFWO\ OLQNHG WR WKH$FWXDO ,QGRRU0LFURFOLPDWH$,0 DQGFRQVWLWXWH DSUREOHP IRU FRQVHUYDWLRQ7KLV
VLWXDWLRQSUREDEO\GHSHQGVRQWKHORVVLQIXQFWLRQDOLW\RIWKHV\VWHPRIRSHQLQJVSUHVHQWRQWKHDUFKLWHFWXUDOERG\WKDW
FDQQRW EH RSHQHG0RGHOOLQJ DQDO\VHV FXUUHQWO\ FDUULHG RXW VKRZ D VXEVWDQWLDO LPSURYHPHQW LQ UHVSRQVH WR WKH
RSHQLQJRIWKHVHZLQGRZVSRLQWLQJRXWKRZ+LVWRULF,QGRRU0LFURFOLPDWH+,0ZDVPRUHDGHTXDWHWRWKHFRQVHUYDWLRQ
RIWKHFRPSOH[
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3.3. Villa La Petraia in Florence, Italy 
7KH9LOODZKLFKEHORQJHGDPRQJRWKHUVWRWKHIDPRXVIDPLO\WKDWUXOHGRYHU)ORUHQFHWKH0HGLFLLVDWWULEXWHGWR
%XRQWDOHQWL,WVWZRVWRULHVSOXVRQHEHORZWKHJURXQGGHYHORSHGDURXQGDFHQWUDOFRXUW\DUGFRYHUHGLQRQD
KLOORYHU)ORUHQFH,QWKHEXLOGLQJZDVLQVWDOOHGDKHDWLQJV\VWHPWKDWLVQRZDGD\VQRWZRUNLQJ7KHUHVXOWVRIWKLV
VWXG\FXUUHQWO\HODERUDWHGVKRZWKHFRQVHTXHQFHVRIWKHFRYHULQJWKDWFKDQJHGGHHSO\WKHRULJLQDOPLFURFOLPDWHRI
WKH9LOODDQGFUHDWHVULVNVWRWKHFRQVHUYDWLRQRIWKHKLVWRULFDODQGDUWLVWLFKHULWDJHLQWKHUHFRQWDLQHG$FWXDO,QGRRU
0LFURFOLPDWH$,07KHPRGHOOLQJDLPVDWHYDOXDWLQJWKHEHQHILWVRIWKHUHDFWLYDWLRQRIWKHRSHQLQJVRIWKHFRYHULQJ
UHFUHDWLQJDQ+LVWRULF,QGRRU0LFURFOLPDWH+,0DQGRIDSRVVLEOHSURWHFWLRQIURPVRODUUDGLDWLRQVWKDWLVD9LUWXDO
,QGRRU0LFURFOLPDWH
&RQFOXVLRQ
+,0LVUHOHYDQWIRUWKHNQRZOHGJHFRQFHUQLQJDUFKLWHFWXUHVEHFDXVHZKHQFRXSOHGZLWKRWKHUKLVWRULFGDWDLWKHOSV
WR XQGHUVWDQG UROH DQG IXQFWLRQ RI PDQ\ KLVWRULF DUFKLWHFWXUHV +,0 FRXOG JLYH LQWHUHVWLQJ FRQWULEXWLRQV IRU WKH
FRQVHUYDWLRQRIDUFKLWHFWXUHDQGLWLVWREHFRQVLGHUHGDVUHOHYDQWDVWKHVWUXFWXUDOGDWDRUWKHSK\VLFPDWHULDORQHV
.QRZOHGJHRI+LVWRULF,QGRRU0LFURFOLPDWHDOORZVWRHYDOXDWHWKHHIIHFWVRIPLFURFOLPDWLFFKDQJHVUHODWHGWRGHFD\
DQGWRJLYHVXJJHVWLRQRQKRZWREHWWHUSUHVHUYHWKHDUFKLWHFWXUH:LWKUHVSHFWWRWKLVWKHFRUSXVRIGDWDFRQFHUQLQJ
LQWHUQDOPLFURFOLPDWHUHVXOWVWREHVRUHOHYDQWWRXQGHUVWDQGWKHPHFKDQLVPVRIGHFD\RIWKHPDWHULDOVRIEXLOGLQJV
WKDWLQRXURSLQLRQLWVKRXOGQ¶WEHQHJOHFWHG5HVWRUDWLRQLVWKHODVWVWHSWREHXVHGDVKLJKOLJKWHGE\&HVDUH%UDQGL
DQG*LRYDQQL8UEDQLLWVKRXOGEHFRQVLGHUHGH[WUHPH5HVWRUDWLRQVKRXOGEHDGRSWHGDVDVROXWLRQRQO\LQWKRVHFDVHV
ZKHUHWKHGHJUHHRIGHFD\RIWKHEXLOGLQJLVVXFKWKDWQRRWKHUFRQVHUYDWLRQVWUDWHJ\LVIHDVLEOH7DNLQJLQWRDFFRXQW
+,0 LV RQH RI WKHVH HOHPHQWV RI SUHYHQWLYH FDUH WKDW ZKHQ UHVRXUFHV DUH OLPLWHG FRXOG SUHYHQW WKH QHHG RI D
UHVWRUDWLRQ7KHDXWKRUVLQKHUHEHOLHYHWKDW+,0VKRXOGEHLQWKHIXWXUHDFHQWUDOVWXG\VXEMHFWWRUHVHDUFKHUVGHDOLQJ
ZLWKKLVWRULFDUFKLWHFWXUH7KLVEHFDXVH+,0KHOSVWRGHILQHVWUDWHJLHVWRHQKDQFHNQRZOHGJHFRQVHUYDWLRQDQGIUXLWLRQ
RIDUFKLWHFWXUHLWVHOIDQGEHFDXVHLWLVDQLQWDQJLEOHKHULWDJHWRVWXG\DQGSUHVHUYHLQLWVRZQULJKW
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